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Box No. I Basis of this opinion 



1. With regard to the language, this opinion has been established on the basis of the international application in the language in which 
it was filed, unless otherwise indicated under this item. 

| | This opinion has been established on the basis of a translation from the original language into the following language 



which is the language of a translation furnished for the purposes of international search (under Rules 12.3 and 23. 1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 



a. type of material 

I I a sequence listing 

| 1 table(s) related to the sequence listing 

b. format of material 

| I in written format 

| | in computer readable form 



c. 



time of filing/fujmshing 

| | contained in international application as filed. 

| | filed together with the international application in computer readable form 
| | furnished subsequently to this Authority for the purposes of search. 



3-D 



In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that in 
the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 



4. Additional comments: 
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Box No. V Reasoned statement under Rule 43 ftu.l(a)G) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Inventive step (IS) 



Claims Please See Continuation Sheet 



Claims Please See Continuation Sheet 



YES 
NO 



Claims Please See Continuation Sheet 



Claims Please See Continuation Sheet 



YES 
NO 



Industrial applicability (IA) 



Claims Please See Continuation Sheet 



YES 



Claims Please See Continuation Sheet 



NO 



2. Citations and explanations: 
Please See Continuation Sheet 

Claims 191, 196-219 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest the 
claimed subject matter. 



Claims 1-219 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed 
can be made or used in industry. 
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V 1 Reasoned Statements* 

The opinion as to Novelty was positive (Yes)with respect to claims 4-29,32,34-45,48-51,53-103,108-136,140,142-143,145,151,157- 
159,161-219 

The opinion as to Novelty was negative (No) with respect to claims 1-3,30-31,33,46-47,52,104-107,137-139,141,144,146-150,152- 
156,160 

The opinion as to Inventive Step was positive (Yes) with respect to claims 191,196-219 
The opinion as to Inventive Step was negative(NO) with respect to claims 1-190, 192-195 
The opinion as to Industrial Applicability was positive (YES) with respect to claims 1-219 
The opinion as to Industrial Applicability was negative(NO) with respect to claims NONE 

V. 2. Citations and Explanations: 

Claims 1-3 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et al. , "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002). Regarding claim 1, Jukan et al. 
teaches in page 827, right col. , second paragraph multi-contraint, QoS-routing based on the availability of a local (distributed) rather 
than global network state information. Regarding claim 2, Jukan teaches QoS as a constraint and teaches. Jukan suggests to use 
DWP-R with wavelength shifting and DWP without wavelength shifting. Regarding claim 3, Jukan et al teaches in page 827, right 
col. , last 2 lines locally maintained network state information (i.e. , local topology database) . 

Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks " , IEEE INFOCOM 2002) in view of Solheim et al. (U.S. Patent 
Application Pub. 2003/0016414 Al). Jukan et al. has been discussed above in regard to claims 1-3. Solheim et al. further teaches in 
FIG. 2A, FIG. 3 and paragraph [0072] centralized network and element management system (NEMS) and centralized database. 
Therefore, it is obvious to have a centralized operating system for collecting information from all access nodes and build a centralized 
network database for managing the network. 



Claim 5 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A . Jukan et al. , "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Jukan et al. (A. Jukan et al., 
"Service-Specific Wavelength Allocation in QoS-Routed Optical Networks", IEEE 1998). Jukan (2002) has been discussed above in 
regard to claims 1-3. Jukan (1998) further teaches in page 2272, left col. to allocate wavelengths to services. This separates the 
network into separate service levels. 



Claim 6 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Date ("An Introduction to Database Systems " by C. Date, Addison- Wesley, 1986, pp. 29-41). Jukan 
(2002) and Jukan (1998) have been discussed above. The difference between Juakn (2002) and Jukan (1998) and the claimed 
invention is that Juakn (2002) and Jukan (1998) do not teach architecture of the database. However, database systems are well known 
in the art. For example, Date teaches in Chapter 2 architecture of a database system. In particular, Date teaches in FIG. 2.3 separate 
storage structure and separate external user views. Thus it is obvious to provide separate topology structure for each service level for 
each access node. 



Claims 7-9 and 12-16 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks " , IEEE INFOCOM 2002) in view of TlliMral et al. 
(U.S. Patent Application Pub. 2003/0090995 Al). Jukan et al. has been discussed above in regard to claims 1-3. The difference 
between Jukan et al. and the claimed invention is that Jukan et al. does not teach sending connectivity request messages. TllikVal et al. 
suggests in paragraph [0035] to use RSVP signaling protocol to establish light by reserving path link-by-link from end-to-end. 
Regarding claims 8 and 12, Jukan teaches QoS as a constraint. Jukan suggests to use DWP-R with wavelength shifting and DWP 
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without wavelength shifting. Regarding claim 9, Jukan et al. teaches in page 827, right col. , last 2 lines locally maintained network 
state information (i.e., local topology database). Regarding claim 14, it is well known that acknowledgement is sent back to the 
originating node in RSVP protocol. 

Claims 10 and 17 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Solheim et al. (U.S. Patent Application Pub. 2003/0016414 A 1). Jukan et al. and IUikkal 
et al. have been discussed above in regard to claims 7-9 and 12-16. Solheim et al. further teaches in FIG. 2A, FIG. 3 and paragraph 
[0072] centralized network and element management system (NEM5) and centralized database. Therefore, it is obvious to have a 
centralized operating system for collecting information from all access nodes and build a centralized network database for managing 
the network. 

Claims 11 and 18 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding 
paragraph with regard to claims 7-9 and 12-16 and further in view of Jukan et al. (A. Jukan et al. , "Service-Specific Wavelength 
Allocation in QoS-Routed Optical Networks" , IEEE 1998). Jukan (2002) and IUikkal et al. have been discussed above in regard to 
claims 7-9 and 12-16. Jukan (1998) further teaches in page 2272, left col. to allocate wavelengths to services. This separates the 
network into separate service levels. 

Claims 19 and 20 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding 
paragraph with regard to claims 7-9 and 12-16 and further in view of RFC- 2205 (Braden et al., RFC-2205, "Resource Reservation 
Protocol (RSVP) - Version 1 Functional Specification", IETF, September 1997). Jukan et al. and Illikkal et al. have been discussed 
above in regard to claims 7-9 and 12-16. RFC-2205 further teaches in Section 3.1 RSVP message formats. In particular, RFC-2205 
includes RSVPHOP (see page 34) and SENDER TEMPLATE (see page 35). An RSVP session is defined in page 7 as a triple 
(DestAddress, Protocolld, DstPort) which is equivalent to a request ID. 

Claims 21-25 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. and Illikkal et al. as applied in the 
preceding paragraph with regard to claims 7-9 and 12-16 and further in view of RFC-2328 (Moy, RFC-2328, "OSPF Version 2" , 
IETF, April 1998) . Jukan et al. and Tllikkal et al. have been discussed above in regard to claims 7-9 and 12-16. RFC-2328 further 
teaches in Section 12.2 link state database. It is well known in the art to store link state in databases for distributed network topology 
construction. Regarding claim 22, Jukan teaches QoS as a constraint. Regarding claim 23, Tllildral et al. suggests in paragraph [0035] 
to use RSVP signaling protocol to establish light by reserving path, link-by-link from end-to-end. It is well known that 
acknowledgement is sent back to the originating node in RSVP protocol. Regarding claims 24-25, a positive or negative 
acknowledgement of RSVP is used to update topology database. 

Claim 26 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 21-25 and further in view of Jukan et al. (A. Jukan et al. , "Service-Specific Wavelength Allocation in QoS- 
Routed Optical Networks", IEEE 1998). Jukan (1998) further teaches in page 2272, left col. to allocate wavelengths to services. 
This separates the network into separate service levels. 

Claim 27 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claim 26 and further in view of Date ("An Introduction to Database Systems" by C. Date, Addison- Wesley, 1986, pp. 
29-41). Database systems are well known in the art For example, Date teaches in Chapter 2 architecture of a database system. In 
particular, Date teaches in FIG. 2.3 separate storage structure and separate external user views. Thus it is obvious to store 
connectivity in a database for providing service level topology structure for each service level. 

Claims 28-29 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 21-25 and further in view of RFC-2205 (Braden et al. , RFC-2205, "Resource Reservation Protocol (RSVP) - 
Version 1 Functional Specification", IETF, September 1997). RFC-2205 teaches in Section 3. 1 RSVP message formats. In particular, 
RFC-2205 includes RSVP HOP (see page 34) and SENDER TEMPLATE (see page 35). An RSVP session is defined in page 7 as a 
triple (DestAddress, Protocolld, DstPort) which is equivalent to a request ID. 

Claims 30-31 and 33 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et al. , " Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) . Jukan et al. teaches in page 831 , 
right coL distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path The 
path information message includes initial path sequence and path channel (Asws). Jukan et al. teaches in p. 832 first paragraph to form 
intersection of path channel and link channel set. 

Claims 32 and 34 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of RFC-2205 
(Braden et al., RFC-2205. "Resource Reservation Protocol (RSVP) - Version 1 Functional Specification", IETF, September 1997). 
Jukan et al. has been discussed above in regard to claims 30-3 1 and 33 . Regarding claim 32, the difference between Jukan et al. and 
the claimed invention is that Jukan et al. does not teach to transmit error message back to a source node. RFC-2205 teaches in page 6 
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that in failure conditions, RSVP program returns an error notification to the application process that originated the request. Regarding 
claim 34, RFC-2205 further teaches in Section 3 . 1 RSVP message formats. In particular, RFC-2205 includes RSVPHOP (see page 
34) and SENDER_TEMPLATE (see page 35) . An RSVP session is defined in page 7 as a triple (DestAddress, Protocolld, DstPort) 
which is equivalent to a request ID. 

Claims 35-37 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukanet al., "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al., "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Golmie teaches in FIG. 3 to use different wavelengths for different service levels. Regarding claims 36-37, it is obvious that path 
channel set and link channel set include only wavelengths that quality for a particular service level specified in a service request. 

Claims 38-39 and 41 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks" , IEEE INFOCOM 2002). Jukan et al. teaches in 
page 831, right col. distributed discovery of wavelength path (DWP) where a path information message is passed along a potential 
path. The path information message includes initial path sequence and path channel (Asws) . Jukan et al. teaches in p. 832 first 
paragraph to form intersection of path channel and link channel set. It is obvious to convert the method of Jukan et al. into a computer 
program and store the program in a machine-readable medium such as tape or disk. 

Claims 40 and 42 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et aL , "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of RFC-2205 
(Braden et al., RFC-2205, "Resource Reservation Protocol (RSVP) - Version 1 Functional Specification". IETF, September 1997). 
Jukan et al. has been discussed above in regard to claims 30-3 1 . Regarding claim 32, the difference between Jukan et aL and the 
c laime d invention is that Jukan et al. does not teach to transmit error message back to a source node. RFC-2205 teaches in page 6 
that in failure conditions, RSVP program returns an error notification to the application process that originated the request. Regarding 
claim 34, RFC-2205 further teaches in Section 3. 1 RSVP message formats. In particular, RFC-2205 includes RSVPHOP (see page 
34) and SENDER TEMPLATE (see page 35). An RSVP session is defined in page 7 as a triple (DestAddress, Protocolld, DstPort) 
which is equivalent to a request ID. 

Claims 43-45 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al. , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Jukan et al. has been discussed in regard to claims 38-39 and 41 . Golmie teaches in FIG. 3 to use different wavelengths for different 
service levels. Regarding claims 44-45, it is obvious that path channel set and link channel set include only wavelengths that quality 
for a particular service level specified in a service request. 

Claims 46-47 and 52 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et al. , " Constraint- based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) . Regarding claim 46, Jukan et aL 
teaches in page 831 , right col. distributed discovery of wavelength path. (DWP) where a path information message is passed along a 
potential path. Regarding claim 47, Jukan et al. teaches service-specific vector of routing constraints. Regarding claim 52, Jukan et 
al. teaches in step 3 of DWP to obtain set of all feasible paths and in step 4 acknowledgement for indicating path complete. 

Claims 48-50 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukanet al., "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Jukan et al. (A. Jukan 
et al. , "Service-Specific Wavelength Allocation in QoS-Routed Optical Networks", IEEE 1998). Jukan (2002) has been discussed 
above in regard to claims 46-47. Jukan (1998) further teaches in page 2272, left col. to allocate wavelengths to services. This 
separates the network into separate service levels. 

Claim 51 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , " Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks " , IEEE INFOCOM 2002) in view of RFC-2205 (Braden et al. , 
RFC-2205, "Resource Reservation Protocol (RSVP) - Version 1 Functional Specification", IETF, September 1997). Jukan et al. has 
been discussed above in regard to claims 46-47. RFC-2205 further teaches in Section 3. 1 RSVP message formats. In particular, 
RFC-2205 includes RSVP HOP (see page 34) and SENDER TEMPLATE (see page 35). An RSVP session is defined in page 7 as a 
triple (DestAddress, Protocolld, DstPort) which is equivalent to a request ID. 

Claim 53 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Paul 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. Golmie et 
al. , "A Differentiated Optical Services Model for WDM Networks", IEEE Conomunications Magazine, February 2000). Jukan et aL 
has been discussed in regard to claims 46-47 and 52. Golmie teaches in FIG. 3 to use different wavelengths for different service 
levels. 

Claims 54-55 and 60 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint- 
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based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002). Regarding claim 54, Jukan 
et al. teaches in page 83 1 , right col. distributed discovery of wavelength path (DWP) where a path information message is passed 
along a potential path. It is obvious to convert the method of Jukan et al. into a computer program and store the program in a 
machine-readable medium such as tape or disk. Regarding claim 55, Jul an et al. teaches to include QoS as a constraint. Regarding 
claim 60, Jukan et al. teaches in step 3 of DWP to obtain set of all feasible paths and in step 4 acknowledgement for indicating path 
complete. 

Claims 56-57 and 61 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al. , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Jukan et al. has been discussed in regard to claims 54-55. Golmie teaches in FIG. 3 to use different wavelengths for different service 
levels. 

Claim 58 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Date ("An Introduction to Database Systems" by C. Date, A ddison- Wesley , 1986, pp. 29-41). Jukan 
et al. and Golmie et al. have been discussed above. The difference between Juakn et al. and Golmie et al. and the claimed invention 
is that Juakn et al. and Golmie et al. do not teach architecture of the database. However, database systems are well known in the art. 
For example, Date teaches in Chapter 2 architecture of a database system. In particular, Date teaches in FIG. 2.3 separate storage 
structure and separate external user views. Thus it is obvious to provide separate topology structure for each service level for each 
access node. 

Claim 59 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks " , TFRR INFOCOM 2002) in view of RFC- 2205 (Braden et al. , 
RFC-2205, "Resource Reservation Protocol (RSVP) - Version 1 Functional Specification - , IETF, September 1997). Jukan et al. has 
been discussed above in regard to claims 54-55. RFC-2205 further teaches in Section 3.1 RSVP message formats. In particular, RFC- 
2205 includes RSVPHOP (see page 34) and SENDERJTEMPLATE (see page 35). An RSVP session is defined in page 7 as a triple 
(DestAddress, Protocolld, DstPort) which is equivalent to a request ID. 

Claims 62-67 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", TKRE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al., "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Jukan et al. teaches in page 831 , right col. distributed discovery of wavelength paths (DWP). Jukan et al. suggests to use QoS as 
constraint Golmie further teaches in Table 1 services classification based on BER, survivability, etc. Regarding claim 65, Jukan et 
aL teaches to use DWP to determine topology with specific service level. Regarding claims 66-67, Jukan et al. discusses in p. 832, 
left col. wavelength shifting. Jukan et al. suggests in p. 832, right col. to use electronically regenerative network element for 
wavelength shifting. 

Claims 68-69 and 73 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", TFTCR INFOCOM 2002) in view of Golmie et aL (N. 
Golmie et al. , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Jukan et al. teaches in page 831, right col. distributed discovery of wavelength paths (DWP) and in p. 832, left col. wavelength 
shifting. Jukan et al. suggests to use QoS as constraint. Golmie further teaches in Table 1 services classification based on BER, 
sumvability, etc. 

Claims 70-72 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Okajima et aL (U.S. Patent Application Pub. 2002/0120766 Al). Jukan et al. and Golmie 
et aL have been discussed above in regard to claims 68-69 and 73. Regarding claim 70, Okajima et al. further teaches in FIG. 5 to 
monitor variable link metrics to determine whether link metrics have been changed and update link metrics accordingly. Regarding I 
claims 71-72, it is obvious to monitor metrics, as taught by Okajima et al. , and compare metrics with table 1 of Golmie et aL f or j 
classifying a link. 

Claim 74 lacks an inventive step under PCT Article 33(3) as being obvious over die prior art as applied in the preceding paragraph 
with regard to claims 68-69 and 73 and further in view of Rychlicki (U.S. Patent Application Pub. 2003/0020982 Al). Jukan et al. 
and Golmie et al. have been discussed above in regard to claims 68-69 and 73. Rychlicki further teaches in paragraph [0025] to select 
path with least number of wavelength conversions 

Claim 75 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for Cta-demand Provisioning in WDM Networks", TKKK INFOCOM 2002) in view of Golmie et al. (N. Golmie et 
aL , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). Jukan et aL 
teaches in page 831, right col. distributed discovery of wavelength paths (DWP). Golmie teaches in Table 1 services classification 
based on BER, survivability, etc. 
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Claim 76 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Zhang et al. (U.S. Patent Application Pub. 2003/0035166 Al). Zhang et al. teaches in paragraph 
[0053] hghtpath without wavelength conversion- 
Claim 77 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Solheim et al. (U.S. Patent Application Pub. 2003/0016414 Al). Solheim et al. further teaches in 
FIG. 2A, FIG. 3 and paragraph [0072] centralized network and element management system (NEMS) and centralized database. 
Therefore, it is obvious to have a centralized operating system for collecting information from all access nodes and build a centralized 
network database for managing the network. 

Claim 78 lacks an inventive step under PCT Article 33(3) as being obvious over die prior art as applied in the preceding paragraph 
with regard to claims 76 and further in view of Date ("An Introduction to Database Systems*' by C. Date, Addison- Wesley, 1986, pp. 
29-41). Date teaches in Chapter 2 architecture of a database system. In particular, Date teaches in FIG. 2.3 separate storage structure 
and separate external user views. Thus it is obvious to provide separate topology structure for each service level for each access 
node. 

Claims 79-81 and 84 lack an inventive step under PCT Article 33 (3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al., "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). 
Jukan et al. teaches in page 831, right col. distributed discovery of wavelength paths (DWP). Golmie teaches in Table 1 services 
classification based on BER, survivability, etc. Regarding claim 81, Jukan et al. teaches in page 827, right col., last 2 lines locally 
maintained network state information (i.e. , local topology database). Regarding claim 84, Jukan et al. teaches that a path exists only 
if the intersection of die link service level wavelength for all links is not null. 



Claim 82 lacks an inventive step under PCT Article 33(3) being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Solheim et al. (U.S. Patent Application Pub. 2003/0016414 Al). Solheim et al. further teaches in 
FIG. 2A, FIG. 3 and paragraph [0072] centralized network and element management system (NEMS) and centralized database. 
Therefore, it is obvious to have a centralized operating system for collecting information from all access nodes and build a centralized 
network database for managing the network. 



Claim 83 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 79-81 and 84 and further in view of Date ("An Introduction to Database Systems" by C. Date, Addison-Wesley, 
1986, pp. 29-41). Date teaches in Chapter 2 architecture of a database system. In particular, Date teaches in FIG. 2.3 separate 
storage structure and separate external user views. Thus it is obvious to provide separate topology structure for each service level for 
each access node. 



Claims 85-91 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Golmie et al. (N. 
Golmie et al. , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000) and 
RFC-2328 (Moy, RFC-2328, "OSPF Version 2", IETF, April 1998, pp. 121-122). Jukan et al. teaches in page 831, right col. 
distributed discovery of wavelength paths (DWP). Golmie teaches in Table 1 services classification based on BER, survivability, etc. 
RFC-2328 teaches in Section 12.2 link state database. It is well known in the art to store link state in databases for distributed 
network topology construction. Regarding claim 91, since each lighlpath is associated with a paticular service level, changing service 
level implies changing lightpath. 



Claims 92-93 and 96-97 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al, 
"Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of 
Golmie et al. (N. Golmie et al., "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, 
February 2000) . Jukan et al. teaches in page 831, right col. distributed discovery of wavelength paths (DWF) . Golmie teaches in 
Table 1 services classification based on BER, survivability, etc. 



Claims 94-95 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Okajima et al. (U.S. Patent Application Pub. 2002/0120766 Al). Okajima et al further 
teaches in FIG. 5 to monitor variable link metrics to determine whether link metrics have been changed and update link- metrics 
accordingly. Regarding claim 95, it is obvious to monitor metrics, as taught by Okajima et al. , and compare metrics with table 1 of 
Golmie et al. for classifying a link. 

Claims 98-99 and 102-103 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., 
"Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of 
Golmie et al. (N. Golmie et al., "A Differentiated Optical Services Model for WDM Networks" , IEEE Convocations Magazine, 
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February 2000) . Jukan et al. teaches in page 831, right col. distributed discovery of wavelength paths (DWP) . Golmie teaches in 
Table 1 services classification based on BER, survivability, etc. It is obvious to convert the method of Jukan et al. into a computer 
program and store the program in a machine-readable medium such as tape or disk. 

Claims 100- 101 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Okajima et al. (U.S. Patent Application Pub. 2002/0120766 Al). Okajima et al. further 
teaches in FIG. 5 to monitor variable link metrics to determine whether link metrics have been changed and update link metrics 
accordingly. Regarding claim 101 , it is obvious to monitor metrics, as taught by Okajima et al., and compare metrics with table 1 of 
Golmie et al. for classifying a link. 



Claims 104-107 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et al. , "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002). Jukan et al. teaches in page 831, right 
col. distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path. The path 
information message includes initial path sequence and path channel (Asws). Jukan et al. teaches in p. 832 first paragraph to form 
intersection of path channel and link channel set. Regarding claim 107, Jukan et al. teaches in p. 827, right col. , second paragraph 
that the method is for on-demand provisioning which implies real time. 

Claims 108-110 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Date ("An Introduction 
to Database Systems" by C. Date, Addison- Wesley, 1986, pp. 29-41). Jukan et al. has been discussed above in regard to claims 104- 
107. Date further teaches database design. It is obvious to store various parameters of an object in a database. 

Claims 1 1 1- 1 14 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) . Jukan et al. teaches in page 831, 
right col. distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path The 
path information message includes initial path sequence and path channel (Asws). Jukan et al. teaches in p. 832 first paragraph to form 
intersection of path channel and link channel set. It is obvious to convert the method of Jukan et al. into a computer program and store 
the program in a niaclnne-readable medium such as tape or disk. Regarding claim 114, Jukan et al. teaches in p. 827, right col. , 
second paragraph that the method is for on-demand provisioning which implies real time. 

Claims 115-117 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , " Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", TFFff. INFOCOM 2002) in view of Date ("An Introduction 
to Database Systems" by C. Date, Addison- Wesley, 1986, pp. 29-41). Jukan et aL has been discussed above in regard to claims 111- 
113. Date further teaches database design. It is obvious to store various parameters of an object in a database. 

Claims 118-121 and 124 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., 
"Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of 
Melaku et aL (U.S. Patent Application Pub. 2003/0074443 Al). Jukan et al. teaches in page 831, right col. distributed discovery of 
wavelength path (DWP) where a path information message is passed along a potential path The path information message includes 
initial path sequence and path channel (Asws). Jukan et al. teaches in p. 832 first paragraph to form intersection of path channel and 
link channel set. Melaku et al. teaches in paragraph [0056] that if a user decides to change QoS requirements in the midst of a session, 
new resources are to be reallocated and a new path that meets the requested QoS is established. Regarding claim 121, Jukan et al. 
teaches in p. 827, right col. , second paragraph that the method is for on-demand provisioning which implies real time. 

Claims 122-123 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Date ("An Introduction to Database Systems " by C. Date, Addison- Wesley, 1986, pp. 29- 
41). Date further teaches database design. It is obvious to store various parameters of an object in a database. 

Claims 125-128 and 131 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , 
"Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks \ IEEE INFOCOM 2002) in view of 
Melaku et al. (U.S. Patent Application Pub. 2003/0074443 Al) . Jukan et al. teaches in page 831 , right coL distributed discovery of 
wavelength path (DWP) where a path information message is passed along a potential path The path information message includes 
initial path sequence and path channel (Asws). Jukan et al. teaches in p. 832 first paragraph to form intersection of path channel and 
link channel set. Melaku et al. teaches in paragraph [0056] that if a user decides to change QoS requirements in the midst of a session, 
new resources are to be reallocated and a new path that meets the requested QoS is established. It is obvious to convert the modified 
method of Jukan et al. and Melaku et al. into a computer program and store the program in a machine-readable medium such as tape 
or dislcRegarding claim 128, Jukan et al. teaches in p. 827, right coL , second paragraph that the method is for on-demand 
provisioning which implies real time. 

Claims 129- 130 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately 
preceding paragraph and further in view of Date ("An Introduction to Database Systems B by C. Date, Addison-Wesley, 1986, pp. 29- ! 
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41). Date further teaches database design. It is obvious to store various parameters of an object in a database. 

Claims 132 and 134-136 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , 
"Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks " , IEEE INFOCOM 2002) in view of Date 
("An Introduction to Database Systems " by C. Date, Addison- Wesley, 1986, pp. 29-41). Jukan et al. teaches in page 831, right col. 
distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path- Date further 
teaches database design. It is obvious to store various parameters of an object in a database. Regarding claim 136, it is well known in 
the art that all paths from a single source node to others nodes in a network form a tree with the source node as the root. Regarding 
claim 135, it is well known in the art that a graph can be represented by a matrix which is a table. Since a tree is a graph, it can be 
represented by a table. 

Claim 133 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Chaudhuri et al. (U.S. Patent Application Pub. 2002/0030864 Al). Judan et al. and Date have been 
discussed above in regard to claim 132. Chaudhuri et al. further teaches in paragraphs [0125] to [0134] to include optical physical 
layer parameters in link state structure. This includes available wavelengths for each link. 

Claims 137-139, 141 and 144 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et al., "Constraint- 
based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002). Jukan et al. teaches in page 
83 1, right col. distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path 
Regarding claim 141, Jukan et al. teaches in p. 827, right col., second paragraph that the method is for on-demand provisioning which 
implies real time. Regarding claim 144, Jukan et al. teaches in page 827, right col., last 2 lines locally maintained network state 
information (Le., local topology database). 

Claim 140 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Zhang et al. (U.S. Patent 
Application Pub. 2003/0035166 Al). Zhang et al. teaches in paragraph [0053] lightpath without wavelength conversion. 

Claim 142 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks \ IEEE INFOCOM 2002) in view of Golmie et al. (N. Golmie et 
al , "A Differentiated Optical Services Model for WDM Networks", IEEE Communications Magazine, February 2000). Golmie 
teaches in Table 1 services classification based on BER, survivability, etc. 

Claim 143 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Date ("An Introduction to Database Systems " by C. Date, Addison- Wesley, 1986, pp. 29-41). Date 
teaches in Chapter 2 architecture of a database system. In particular, Date teaches in FIG. 2.3 separate storage structure and separate 
external user views. Thus it is obvious to provide separate topology structure for each service level for each access node. 

Claim 145 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Solheim et al. (U.S. Patent 
Application Pub. 2003/0016414 Al). Solheim et al. teaches in FIG. 2A, FIG. 3 and paragraph [0072] centralized network and 
element management system (NEMS) and centralized database. Therefore, it is obvious to have a centralized operating system for 
collecting information from all access nodes and build a centralized network database for managing the network. 

Claims 146- 150 lack novelty under PCT Article 33(2) as being anticipated by Jukan et aL (A. Jukan et al. , "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002). Jukan et al. teaches in page 831, right 
coL distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path Regarding 
claims 148-149, Jukan et al. teaches in p. 828, left col., Defintion 1 service- specific wavelength set. Regarding claim 150, Jukan et 
al. teaches in p. 828, right col. , Definition 2 local network state information. 

Claim 151 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Solheim et al. (U.S. Patent 
Application Pub. 2003/0016414 Al). Solheim et al. teaches in FIG. 2A, FIG. 3 and paragraph [0072] centralized network and 
element management system (NEMS) and centralized database. Therefore, it is obvious to have a centralized operating system for 
collecting information from all access nodes and build a centralized network database for managing the network. 

Claims 152- 156 and 160 lack novelty under PCT Article 33(2) as being anticipated by Jukan et al. (A. Jukan et aL , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks " , IEEE INFOCOM 2002) . Jukan et aL teaches in page 83 1 , 
right col. distributed discovery of wavelength path (DWP) where a path information message is passed along a potential path. 
Regarding claim 155, Jukan et al. teaches in p. 827, right coL, second paragraph that the method is for on-demand provisioning which 
implies real time. Regarding claim 156, Jukan et al. teaches in p. 828, left col. , Defintion 1 service-specific wavelength set. 
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Claim 157 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path. 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Okajima et al. (U.S. Patent 
Application Pub. 2002/0120766 Al). Jukan et al. has been discussed in regard to claims 152-156 and 160. Okajima et al. further 
teaches in FIG. 5 to monitor variable link metrics to determine whether link metrics have been changed and update link metrics 
accordingly. 

Claim 158 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Chaudhuri et al. (U.S. 
Patent Application Pub. 2002/0030864 Al). Jukan et al. has been discussed in regard to claims 152-156 and 160. Chaudhuri et al. 
further teaches in paragraph [0125] to [0134] to include optical physical layer parameters in link state structure and use network layer 
protocol such as OSPF to propagate link state information to other nodes in the network. 

Claim 159 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., "Constraint-based Path 
Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Solheim et al. (U.S. Patent 
Application Pub. 2003/0016414 Al). Jukan et al. has been discussed in regard to claims 152-156 and 160. Solheim et al. further 
teaches in FIG. 2A, FIG. 3 and paragraph [0072] centralized network and element management system (NEMS) and centralized 
database. Therefore, it is obvious to have a centralized operating system for collecting information from all access nodes and build a 
centralized network database for managing the network. 



Claim 161-163 lacks an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of RFC-2328 (Moy, RFC- 
2328, "OSPF Version 2", IETF, April 1998). Jukan et al. teaches in page 83 1, right col. distributed discovery of wavelength path 
(DWP) where a path information message is passed along a potential path. RFC-2328 further teaches in Section 12.2 link state 
database. It is well known in the art to store link state in databases for distributed network topology construction. Regarding claim 
162, Jukan et al. teaches in p. 827, right col. , second paragraph that the method is for on-demand provisioning which, implies real 
time. Regarding claim 163, Jukan et al. teaches in p. 828, left col. , Defintion 1 service-specific wavelength set. 

Claim 164 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of Date ("An Introduction to Database Systems" by C. Date, Addison- Wesley, 1986, pp. 29-41). Date 
teaches in Chapter 2 architecture of a database system. Thus it is obvious to provide to include additional modules to build and 
maintain a database. 

Claim 165 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 161-163 and further in view of Solheim et al. (U.S. Patent Application Pub. 2003/0016414 A 1) . Solheim et al 
further teaches in FIG. 2A, FIG. 3 and paragraph [0072] centralized network and element management system (NEMS) and 
centralized database. Therefore, it is obvious to have a centralized operating system for collecting information from all access nodes 
and build a centralized network database for managing the network. 

Claim 166 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 161-163 and further in view of Okajima et al. (U.S. Patent Application Pub. 2002/0120766 A 1) . Okajima et al. 
further teaches in FIG. 5 to monitor variable link metrics to detennine whether link metrics have been changed and update link 
metrics accordingly. 

Claims 167-172 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A . Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Francisco et al. (M. 
Francisco et al. , "End-To-End Signaling and Routing for Optical IP Networks", IEEE, 2002). Jukan et al. teaches in page 831, right 
col. distributed discovery of wavelength paths (DWP). Francisco et al. teaches in HO. 5 to communicate with nodes on a selected 
path for path setup. Regarding claim 170, Jukan et al. teaches in p. 827, right col., second paragraph that the method is for on- 
demand provisioning which implies real time. Regarding claim 171, Jukan et al. teaches in p. 828, left col., Defintion 1 service- 
specific wavelength set. Regarding claim 172, Francisco et al. teaches in p. 2872 Section C OBGP wavelength table where 
wavelength attributes are recorded. 

Claims 173-178 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al. , "Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of Francisco et al. (M. 
Francisco et al. , "End-To-End Signaling and Routing for Optical IP Networks", IEEE, 2002). Jukan et aL teaches in page 831, right 
coL distributed discovery of wavelength paths (DWP). Francisco et al. teaches in FIG. 5 to communicate with nodes on a selected 
path for path setup. It is obvious to convert the method of Jukan et al. into a computer program and store the program in a machine- 
readable medium such as tape or disk. Regarding claim 176, Jukan et al. teaches in p. 827, right col. , second paragraph that the 
method is for on-demand provisioning which implies real time. Regarding claim 177, Jukan et al. teaches in p. 828, left col. , 
Defintion 1 service-specific wavelength set. Regarding claim 178, Francisco et al. teaches in p. 2872 Section C OBGP wavelength 
table where wavelength attributes are recorded. 
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Claims 179-185 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et al., " Constraint-based 
Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INPOCOM 2002) in view of Francisco et al. (M. 
Francisco et al., n End-To-End Signaling and Routing for Optical IP Networks", IEEE, 2002). Jukan et al. teaches in page 831, right 
col. distributed discovery of wavelength paths (DWF). Francisco et al. teaches in HG. 5 to communicate with nodes on a selected 
path for path setup. Regarding claim 180, Francisco et al. teaches in p. 2874 tear down of lightpath. It is also known in the art that 
link state change only propagate within autonomous system (AS). Regarding claim 182, Jukan et al. teaches to include initial path 
sequence in path information message. Regarding claim 183, Jukan et al. teaches in p. 828, left col., Definition 1 service-specific 
wavelength set. Regarding claim 184, Francisco et aL teaches in FIG. 5(a) source based scheme for path setup. Regarding claim 185, 
Jukan et al. teaches lightpaths. 

Claim 186 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of RFC-791 (RFC-791, Internet Protocol, IETF, September 1981). RFC-791 teaches in p. 16, option 
number 7, record route, for keeping trace of nodes that have been visited. 

Claims 187, 189-190, 192 and 194-195 lack an inventive step under PCT Article 33(3) as being obvious over Jukan et al. (A. Jukan et 
al. , "Constraint-based Path Selection Methods for On-demand Provisioning in WDM Networks", IEEE INFOCOM 2002) in view of 
Francisco et al. (M. Francisco et al. , "End-To- End Signaling and Routing for Optical IP Networks", IEEE, 2002). Jukan et al. 
teaches in page 831, right col. distributed discovery of wavelength paths (DWP). Francisco et al teaches in HG. 5 to communicate 
with nodes on a selected path for path setup. Regarding claim 189, Francisco et aL teaches in p. 2874 teardown of lightpath. It is also 
known in the art that link state change only propagate within AS. Regarding claim 192, Jukan et al. teaches in p. 828, left col., 
Definition 1 service-specific wavelength set. 

Claim 188 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately preceding 
paragraph and further in view of RFC-2328 (Moy, RFC-2328, "OSPF Version 2", IETF, April 1998). RFC-2328 further teaches in 
Section 12.2 link state database. 

Claim 193 lacks an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the preceding paragraph 
with regard to claims 187, 189-190, 192 and 194-195 and further in view of RFC-791 (RFC-791, Internet Protocol, IETF, September 
1981). RFC-791 teaches in p. 16, option number 7, record route, for keeping trace of nodes that have been visited. 
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